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(54)
DIMENSION OF OCCLUSION

(57)  Animplant abutment capable of stably adjusting
vertical dimension of occlusion, the implant abutment
comprising: an upper coupling portion that is an upper
portion coupled to an artificial tooth; a lower coupling por-
tionthatis alower portion coupled to a fixture; an exposed
portion that is a portion exposed to the outside between
the upper coupling portion and the lower coupling portion,
and an adjustment groove that is formed on an outer
circumferential surface of the upper coupling portion and
inwardly recessed in the upper coupling portion. Accord-
ing to the implant abutment capable of stably adjusting
vertical dimension of occlusion of the present invention,
although the abutment has a low upper coupling portion,
it can maintain stable coupling with the artificial tooth,
thereby ultimately ensuring ease of adjusting a height of
the abutment.

IMPLANT ABUTMENT CAPABLE OF STABLE DIMENSIONAL ADJUSTMENT OF VERTICAL

[Fig. 2]
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Description
FIELD OF THE INVENTION

[0001] The present invention relates to an implant
abutment capable of stably adjusting vertical dimension
of occlusion, and more particularly, to an implant abut-
ment capable of stably maintaining a coupling force with
an artificial tooth and enhancing the overall appearance
of an implant by lowering a height of the abutment.

BACKGROUND OF THE INVENTION

[0002] A dental implant surgery is a treatment method
in which an implant made of a material that is harmless
to the human body or that can perform similar functions
to natural teeth is inserted in a lost tooth caused by a
cavity or gum disease or in an area that does not have
a bone or gum due to an accident or a tumor to recover
the functions similar to natural teeth and aesthetic ap-
pearance.

[0003] An implant that is generally used in dentistry
may be composed of an artificial tooth, an abutment, and
a fixture. The artificial teeth are teeth made artificially to
replace natural teeth, the fixture is a portion that is insert-
ed and fixed into the gum bone, and the abutment is a
portion that connects the artificial tooth and the fixture.
[0004] The implant may be implemented in various di-
mensions according to the vertical dimension of occlu-
sion. The vertical dimension of occlusion refers to the
vertical distance from the gum to the occlusal surface of
the opposing teeth in a state in which the teeth are en-
gaged, and generally has adimension of about 6 to 9 mm.
[0005] Typically, the dimension of the portion where
the abutment of the implant is inserted into the artificial
tooth is about 4 to 7 mm. If the vertical dimension of oc-
clusion is 6 mm, an abutment with a portion inserted into
the artificial tooth of about 4 mm is selected, and if the
vertical dimension of occlusion is 7 mm, an abutment
with a portion inserted into the artificial tooth of about 5
mm is selected. Here, if the margin of about 2 mm is not
formed, it may increase a possibility of fracture of the
artificial tooth. Therefore, in general, the occlusal surface
is created with a dimensional margin of about 2 mm to
prevent fracture of the artificial tooth.

[0006] When the vertical dimension of occlusion is
large, the length of the artificial tooth becomes longer,
and accordingly, the length of the abutment inserted into
the artificial tooth also becomes longer. On the other
hand, when the vertical dimension of occlusion is small,
as the length of the artificial tooth is shortened, the length
of the abutment inserted into the artificial tooth is also
shortened. In this case, when the length of the abutment
is shortened, the coupling force between the artificial
tooth and the abutment may be weakened. In other
words, when an external force is applied to the artificial
tooth, the artificial tooth and the abutment may be sep-
arated. If the vertical dimension of occlusion is smaller
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than 6mm, it is impossible to form a dimensional margin
of about 2mm.

[0007] In order to solve this problem, the conventional
implant uses a ucla abutment having a structure different
from the abutment having the above-described general
structure in a region with a short vertical dimension of
occlusion. The ucla abutment is an abutment that the
length is fixed and is used in a way that the artificial tooth
is sculpted using wax on the top of the abutment and
then the size and length are trimmed to fit the vertical
dimension of occlusion. Since the artificial tooth and the
abutment are integrally combined with this ucla abut-
ment, the artificial tooth and the abutment are not easily
separated by external force even in a region with a short
vertical dimension of occlusion. However, the ucla abut-
ment has problems in that the installation procedure is
complicated, and many patients are reluctant to receive
the implant treatment using this abutment for an aesthetic
appearance issue due to a hole formed on the upper
surface of the artificial tooth into which a screw for cou-
pling the abutment and the fixture is to be inserted.
[0008] In addition, according to Korean Patent No.
10-1577746, 'A screwless installation type implant in a
fixture installation hole of alveolar bone and a treatment
method using the same,’ a hole for fixture search is drilled
in order to implant an artificial tooth in the alveolar bone,
and arc shaped locking grooves are formed on both sides
of the lower surface of the fixture installation hole. Fix-
tures consist of a pair of separate fixtures that are to be
installed in the fixture installation hole. Each fixture has
a column shape with a 1/4 arc shape in a cross section
and includes a thread formed only on the inner surface
and a crescent locking plate formed on the lower portion.
At this time, the arc-shaped locking groove is configured
tobeinserted into the crescentlocking plate. Accordingly,
when installing the fixture for coupling artificial tooth,
even if a separate fixture coupling tap is not formed in
the fixture installation hole, the crescent-shaped locking
plate of a pair of separate fixtures inserted opposite to
each other is caught in the arc-shaped locking groove.
In addition, according to the above technology, an inte-
grated fixture in which the lower portions of columns,
each of which has a thread formed on the inner surface
and a 1/4 arc shape in a cross section, are integrally
connected through a disk can be inserted between a pair
of separate fixtures. The implant surgery can be com-
pleted in such a way that a pair of separate fixtures and
integral fixtures forming a single cylindrical shape is im-
planted by combining the screw thread formed on the
inner surface of the mutual coupling structure of the pair
of separate fixtures and the integral fixtures and the screw
integrally fixed with the artificial tooth.

[0009] This technology can prevent the risk of the ar-
tificial teeth and the screw being separated by inserting
the integrally fixed structure of the artificial tooth and the
screw into the interior of the fixture. However, when an
external force is exerted to the artificial tooth in a portion
with a shortvertical dimension of occlusion, another prob-
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lem may occur in that the artificial tooth may be fractured
in the screw due to shaking of the artificial tooth.

[0010] Therefore, there is an urgent need to develop
a new and advanced implant that enables an artificial
tooth and an abutment to be firmly combined without be-
ing separated by an external force even in a portion with
a short vertical dimension of occlusion and has good aes-
thetic appearance.

DETAILED DESCRITION OF THE INVENTION
TECHNICAL PROBLEMS

[0011] The presentinvention hasbeendevised to over-
come the problems of the above technology, and the
main object of the presentinvention is to provide an abut-
ment capable of complement the problem described
above that a coupling force between an upper coupling
portion of the abutment with a lowered height and an
artificial tooth reduce, by forming an adjustment groove
on the upper coupling portion.

[0012] Anotherobjectof the presentinvention is to pre-
serve the coupling force between the upper coupling por-
tion and the artificial tooth, by forming an inclination on
an inner side and an outer side of the adjustment groove
and inducing the external force exerted on the artificial
tooth to have directivity toward a direction of the fixture.
[0013] Anotherobjectof the presentinvention is to pre-
serve the coupling force between the upper coupling por-
tion and the artificial tooth more efficiently, precisely, by
adjusting an angle of inclination of the adjustment groove
or an imaginary surface.

SUMMARY OF THE INVENTION

[0014] Inordertoachieve the above object, the implant
abutment capable of stably adjusting vertical dimension
of occlusion according to the present invention includes:
an upper coupling portion thatis an upper portion coupled
to an artificial tooth; a lower coupling portion that is a
lower portion coupled to a fixture; an exposed portion
thatis a portion exposed to the outside between the upper
coupling portion and the lower coupling portion, and an
adjustment groove that is formed on an outer circumfer-
ential surface of the upper coupling portion and recessed
in the upper coupling portion.

[0015] In addition, the adjustment groove may be
formed in a radial shape at a predetermined interval on
the outer circumferential surface of the upper coupling
portion or may have a height from an upper surface to a
lower surface of the upper coupling portion.

[0016] Inaddition, the adjustment groove includes: two
side surfaces; a bottom surface connecting lower ends
of the two side surfaces; a base surface that is in contact
with inner sides of the two side surfaces and positioned
opposite to an entrance portion of the adjustment groove,
and an imaginary surface positioned at the entrance por-
tion of the adjustment groove, wherein among four edges
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of the side surface, a top edge thereof may be formed to
be shorter than a bottom edge thereof, and thus, the base
surface extends to be inclined toward the imaginary sur-
face as it goes from the upper surface of the upper cou-
pling portion to the lower surface thereof.

[0017] Additionally, the imaginary surface may extend
to be inclined outward as it goes from the upper surface
of the upper coupling portion to the lower surface thereof.

TECHNICAL EFFECTS OF THE INVENTION

[0018] The implant abutment capable of stably adjust-
ing vertical dimension of occlusion according to the
present invention provides the following effects.

1) Although the abutment has a low upper coupling
portion, it can maintain stable coupling with the arti-
ficial tooth, thereby ultimately ensuring ease of ad-
justing a height of the abutment.

2) By forming an inclination to a specific surface of
the adjustment groove, movement of the artificial
teeth can be guided in a direction of the fixture, there-
by preventing the problem of artificial teeth from be-
ing separated outward.

3) By drilling a shape of the adjustment groove or
forming a volume change of the upper and lower
portion thereof, a vector of the force exerted from
the artificial tooth can be guided in a specific direc-
tion.

BRIEF DESCRIPTION OF THE DRAWINGS
[0019]

FIG. 1 is an exploded perspective view illustrating
an implant in a state in which an adjustment groove
is formed on an abutment according to the present
invention.

FIG. 2 is a partially magnified perspective view illus-
trating the abutment on which the adjustment groove
is formed.

FIG. 3 is a conceptual drawing illustrating various
shapes of the adjustment groove according to the
present invention.

FIG. 4 is a top view illustrating the implant in FIG. 1.
FIG. 5 is a vertical cross-sectional view illustrating a
state in which a base surface and an imaginary sur-
face of the adjustment groove are inclined.

FIG. 6 is a conceptual drawing illustrating a modified
embodiment in which the adjustment groove has di-
rectivity toward a fixture.

BEST MODE FOR THE INVENTION

[0020] Hereinafter, preferred embodiments of the
present invention will be described in detail with refer-
ence to the accompanying drawings. The accompanying
drawings are not drawn to scale, and like reference num-
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bers in each drawing denote like elements.

[0021] FIG. 1is an exploded perspective view illustrat-
ing an implant in a state in which an adjustment groove
is formed on an abutment according to the present in-
vention.

[0022] An implant 1 provides a function of replacing a
tooth lost due to tooth cavity or gum disease by inserting
an artificial tooth 20 into the gum. The implant 1 compris-
es an artificial tooth 20, an abutment 100 connected to
the artificial tooth 20, and a fixture 30 inserted into a gum
bone. A description for a known configuration of an im-
plant will be omitted, and the abutment 100 related to the
present invention will be briefly described as follows.
[0023] A general abutment has a cylindrical shape as
a whole and comprises an upper coupling portion 110, a
lower coupling portion 120, and an exposed portion 200
in astate in which aninside thereof is formed with a hollow
130. The abutment 100 of the present invention is also
the same.

[0024] First, the upper coupling portion 110 is a portion
that forms an upper portion of the abutment 100 and is
inserted and coupled to the inside of the artificial tooth
20. A lower portion of the upper coupling portion 110 is
formed larger than an upper portion of the upper coupling
portion 110. That is, it is desired that the upper coupling
portion 110 is provided as a structure capable of stably
supporting a weight of the artificial tooth 20 by having a
cylindrical shape with a hollow 130 therein and a trape-
zoidal shape in a cross section. At this time, the hollow
130 is formed through the lower coupling portion 120 and
the exposed portion 200 to be described later as well as
the upper coupling portion 110.

[0025] At this time, the abutment 100 may be catego-
rized into a one-piece shape and a two-piece shape. In
the case of the one-piece shape, since a hollow is not
provided, the hollow 130 may not be an essential com-
ponent. Thatis, the two-piece shape has been described
as an example.

[0026] Thelowercoupling portion 120 is a portion form-
ing a lower portion of the abutment 100 and is a portion
coupled to the fixture 30 inserted into the gum bone. The
lower coupling portion 120 is formed in a shape corre-
sponding to a hexagonal head formed on an upper end
of the fixture 30 and can be mounted on the fixture 30.
In addition, the hexagonal head of the fixture 30 and a
hexagonal groove of the abutment 100 have holes with
a size corresponding to a diameter of a screw, which is
described later, so that the screw can be inserted through
the holes. The hexagonal head and the hexagonal
groove are only an example, and they may be formed in
various other shapes.

[0027] The exposed portion 200 is the remaining por-
tion of the abutment 100 excluding the upper coupling
portion 110 and the lower coupling portion 120 and refers
to a portion that is not covered by the upper and lower
coupling portions 110, 120 and exposed to the outside.
The exposed portion 200 is formed in a tapered shape
so that a diameter gradually decreases from an upper
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portion of the exposed portion 200 to a lower portion of
the exposed portion 200. Accordingly, the exposed por-
tion 200 allows the upper coupling portion 110 to be nat-
urally connected to the lower coupling portion 120, which
is formed with a relatively smaller diameter than those of
the upper coupling portion 110 and the lower portion of
the upper coupling portion 110. This structure allows the
exposed portion 200 to sufficiently supports a load of the
artificial tooth 20 and ensures structural stability.

[0028] A general method of implant surgery can be ex-
plained as follows. First, the fixture 30 is inserted into the
gum bone, and then, positions of the abutment 100 and
the fixture 30 are adjusted so that the hexagonal groove
of the lower coupling portion 120 of the abutment 100
and the hexagonal head of the fixture 30 are engaged
with and stably coupled to each other. Next, by penetrat-
ing the screw into a hollow 130 of the abutment 100 and
tightening a head of the screw to be coupled with the
hexagonal groove of the lower coupling portion 120, the
abutment 100 and the fixture 30 do not rotate and are
tightly coupled to each other. Lastly, by coupling the ar-
tificial tooth 20 to the upper coupling portion 110 of the
abutment 100, the operation of the implant 1 may be gen-
erally completed.

[0029] As mentioned above, when the known abut-
ment is inserted into an area with a short vertical dimen-
sion of occlusion, the length of the upper coupling portion
110 is shortened, and thus, the coupling force between
the abutmentand the artificial tooth 20 may be weakened.
Therefore, in order to improve this problem, the present
invention provides a structure of a specialized upper cou-
pling portion 110 capable of stably securing the coupling
force between the artificial tooth 20 and the upper cou-
pling portion 110 even in a portion of the abutment 100
with a short vertical dimension of occlusion.

[0030] FIG. 2is a partially magnified perspective view
illustrating the abutment on which the adjustment groove
is formed. FIG. 3 is a conceptual drawing illustrating var-
ious shapes of the adjustment groove according to the
present invention. FIG. 4 is a top view illustrating the im-
plantin FIG. 1.

[0031] Specifically, referring to FIGS. 1 to 4, at least
one pair of adjustment grooves 300 are formed in the
upper coupling portion 110 at positions facing each other
or at a predetermined interval for balance.

[0032] The adjustment groove 300 of the present in-
vention means a groove formed to be recessed inwardly
from an outer circumferential surface of the upper cou-
pling portion 110.

[0033] A function of the adjustment groove 300 will be
explained based on a direction and principle of the force
exerted to a coupling between the upper coupling portion
110 and the artificial tooth 20 surrounding an outer cir-
cumferential surface of the upper coupling portion 110
and coupled to the abutment 100.

[0034] Various external forces that can move the arti-
ficial teeth 20 may be to the artificial teeth 20, and these
external forces may be applied in various directions in
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daily life of a patient. These external forces mainly pro-
mote the artificial teeth 20 to be separated from the abut-
ment 100. Among these external forces, a moment of
inertia and a centrifugal force that can have the greatest
effect on the artificial tooth 20 will be mainly described.
[0035] From a viewpoint of movement of the artificial
tooth 20, when the artificial tooth 20 is shaken, the mo-
ment of inertia exerted on the artificial tooth 20, specifi-
cally, a contact portion with an outer circumferential sur-
face of the upper coupling portion 110, has a property
that persists the movement of the artificial tooth 20. In
particular, among the movement of the artificial tooth 20,
the moment of inertia exerted on the artificial tooth 20
may serve to rotate along the outer circumferential sur-
face of the upper coupling portion 110. Here, the moment
of inertia is expressed as the equation: / = mr2. | denotes
moment of inertia, m denotes mass, and rdenotes radius.
Accordingly, the moment of inertia is proportional to a
radius, that is, a diameter of the upper coupling portion,
when a mass, that is, a weight of the artificial tooth 20 or
the upper coupling portion 110 does not change.
[0036] Inaddition, when the artificial tooth 20 is rotated
by the above-described moment of inertia among the
moving forces along the outer circumferential surface of
the upper coupling portion 110, a centrifugal force is ex-
erted on the artificial tooth 20. This centrifugal force is
also proportional to the diameter of the upper coupling
portion 110 when the mass and an angular velocity are
fixed. In other words, from viewpoints of the moment of
inertia and centrifugal force, the more the artificial tooth
20 is away from a center of the upper coupling portion
110, the greater a force to be separated from the upper
coupling portion 110 is exerted on the artificial tooth 20.
Accordingly, the smaller the diameter of the upper cou-
pling portion 110, the less the separation force. However,
when the diameter of the upper coupling portion 110 re-
duce too much, a required support force and structural
stability of the abutment 100 are impaired.

[0037] The adjustment groove 300 of the present in-
vention is formed to embody both maintaining the re-
quired support force of the abutment 100 and weakening
of the separating force of the artificial tooth 20 as de-
scribed above.

[0038] That is, the adjustment groove 300 performs a
function of reducing the diameter of the circumferential
portion of the upper coupling portion 110 to weaken the
inertia of moment of the artificial tooth 20 to depart. In
addition, from the viewpoint that the artificial tooth 20
rotates the circumference of the upper coupling portion
110, the adjustment groove 300 performs a function of
reducing a rotation radius of the artificial tooth 20 to re-
duce the centrifugal force.

[0039] In addition, the recess depth and the number of
the adjustment groove 300 may be increased as the
height of the upper coupling portion 110 is lowered. The
positions and spacings of the adjustment grooves 300
are not particularly limited, but as an example, two or
more numbers of the adjustment grooves 300 may be
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disposed at an equal angle with respect to the center of
the upper coupling portion 110 for structural stability.
[0040] Inotherwords, the adjustmentgrooves 300 may
be formed to be distributed in a radial shape at predeter-
mined intervals on the outer circumferential surface of
the upper coupling portion 110. Although not necessarily
equally spaced, a plurality of adjustment grooves 300
may be designed to be distributed at irregular intervals
in consideration of the directionality of the external force.
[0041] Alternatively, the adjustment groove 300 may
have a height that is extended from the upper surface of
the upper coupling portion 110, which faces the artificial
tooth 20, to the lower surface thereof, which faces the
fixture 30 or a shorter height than this.

[0042] Here, if the adjustment groove 300 has a height
corresponding to the height of the upper coupling portion
110, some of the upper and lower surfaces of the upper
coupling portion 110 are also opened. Generally, since
the exposed portion 200 having a diameter larger than
that of the upper coupling portion 110 is connected to the
lower surface of the upper coupling portion 110, the lower
surface of the upper coupling portion 110 is blocked by
the exposed portion 200, unlike the upper surface of the
upper coupling portion 110 being open.

[0043] Furthermore, a portion of the upper surface of
the upper coupling portion 110 may be recessed toward
the inner side, the center, of the upper coupling portion
110 to be opened, in order that the adjustment groove
300 more properly receive the external force applied to
the upper surface of the upper coupling portion 110.
[0044] Theadjustmentgroove 300 is particularly useful
fora structure in which the vertical dimension of occlusion
of the implant 1 is low, that is, a structure in which the
coupling force with the artificial tooth 20 is likely to be
weakened due to the low height of the abutment 100. In
other words, since the number of adjustment grooves
300 can be changed according to the low degree of ver-
tical dimension of occlusion, the adjustment grooves 300
enables the size of the vertical dimension of occlusion to
be stably adjusted, mainly in case of lowering the vertical
dimension of the occlusion.

[0045] The adjustment groove 300 may be recessed
in a curvature shape such as a hemisphere or an ellipsoid
but may be recessed in a rectangular parallelepiped
shape or a similar structure to a rectangular parallelepi-
ped shape. Referring again to FIGs. 2 to 3 again, the
adjustment groove includes: two side surfaces 310; a
bottom surface 320 connecting lower ends of the two
side surfaces 310; a base surface 330 that is in contact
with inner sides of the two side surfaces 310 and posi-
tioned opposite to an entrance portion of the adjustment
groove 300.

[0046] That is, as compared to a general rectangular
parallelepiped, an upper surface and one side surface of
the adjustment groove 300 are in an open state with, and
thus, it has four surfaces as a result. Here, although not
a real surface, an open portion formed at one of the
boundaries of the upper coupling portion 110 at the en-
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trance portion of the adjustment groove 300 is referred
to as an imaginary surface 340 in the present invention.
When the imaginary surface 340 is included, the adjust-
ment groove 300 may be described as being composed
of a total of five surfaces.

[0047] In addition, in the description to be described
later, the terms "upper portion" or "upper side", or "lower
portion" or "lower side" are described based on the front
view of the implant 1 mounted on mandible. The accom-
panying drawings are based on the implant 1 mounted
on the mandible, and if the implant 1 is mounted on max-
illa, it is possible to understand the description with the
opposite direction. In other words, in the present inven-
tion, it should be understood that the upper surface of
the upper coupling portion 110 means a surface of the
upper coupling portion, which faces the artificial teeth 20,
and the lower surface of the upper coupling portion 110
means a surface of the upper coupling portion, which
faces the fixture 30.

[0048] If the adjustment groove 300 has a shape sim-
ilar to a hexahedron shape rather than a hemispherical
shape, the adjustment groove 300 weakens the inertia
of moment of the artificial tooth 20 to escape and provides
arole of absorbing and dispersing the external force more
efficiently through physical volume formed by the side
surface 310 and the base surface 330 and the space
generated thereby.

[0049] Additionally, the side surface 310 of the adjust-
ment groove 300 has four edges: a top, a bottom, a left,
and a right edge based on the implant 1 mounted on the
mandible and may be formed in a way that the top edge
is shorter than the bottom edge. In this case, the base
surface 330 has a structure that is extended to be inclined
toward the imaginary surface as it goes from the upper
surface of the upper coupling portion 110, the surface
facing the artificial tooth 20, to the lower surface of the
upper coupling portion 110, the surface facing the fixture
30.

[0050] If the base surface 330 has an inclined struc-
ture, a distance from the center of the upper coupling
portion 110 to the base surface 330 is different from the
upper surface and the lower surface of the upper coupling
portion 110. That is, the diameter of the upper coupling
portion 110 is different from the upper surface and the
lower surface of the upper coupling portion 110. In other
words, an upper diameter of the upper coupling portion
110 is relatively shortest and a lower diameter of the up-
per coupling portion 110 is the longest.

[0051] Inthis case, basedonthe above-described prin-
ciple that a coupling force varies by a difference in diam-
eter, the movement of the artificial tooth 20 may be most
blunted at the upper side or portion of the upper coupling
portion 110 and relatively active at the lower side or por-
tion of the upper coupling portion 110. As such, when the
degree of movement of the artificial tooth 20 is concen-
trated on or inclined downward according to a coupling
area with the upper coupling portion 110, the movement
of the artificial tooth 20 has naturally a downward direc-
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tionality. Accordingly, the artificial tooth 20 has a direc-
tionality to conform to a direction of the fixture 30, thereby
preventing the artificial tooth 20 from escaping upward.
As aresult, it is possible to efficiently provide a function
of reducing the problem that the artificial tooth 20 is sep-
arated from the upper coupling portion 110.

[0052] FIG.5isa vertical cross-sectional view illustrat-
ing a state in which a base surface and an imaginary
surface of the adjustment groove are inclined.

[0053] Referring to FIG. 5, the imaginary surface 340
of the adjustment groove 300 may extend to be inclined
outward as it goes from the upper surface of the upper
coupling portion 110, which faces the artificial tooth 20,
to the lower surface of the upper coupling portion 110,
which faces the fixture 30, like the base surface 330 de-
scribed above.

[0054] This structure provides a role for enhancing the
differentiation of the coupling force according to a diam-
eter difference. That is, the differentiation of the coupling
force according to a diameter difference exists in an outer
portion, an imaginary surface side, of the adjustment
groove 300 as well as an inner portion, a base surface
side.

[0055] * In other words, based on the mandibular im-
plant, since the imaginary surface 340, which is a portion
directly in contact with the artificial tooth 20 rather than
the base surface 330, has a downward inclination, it can
slow down the movement of the upper portion of the ar-
tificial tooth 20. That is, when the movement of the arti-
ficial tooth 20 occurs, the downward inclination of the
imaginary surface 340 effectively prevent the artificial
tooth 20 from deviating into the upward direction, which
is a normal force direction, by making the artificial tooth
20 have downward directivity, which is a direction of the
fixture. Of course, in the case of the maxillary implant,
which is opposite to the mandibular implant, the same
function as described above can be provided by the base
surface 330 or the imaginary surface 340 having an up-
ward inclination.

[0056] In this way, both the base surface 330 and the
imaginary surface 340 may extend to be inclined toward
the fixture 30 from the artificial tooth 20. Furthermore,
each of the base surface 330 and the imaginary surface
340 may have aninclination angle based on an imaginary
vertical line. At this time, the imaginary vertical line may
be a line extending vertically from a top edge of the base
surface 330, an artificial tooth side edge, or a line extend-
ing vertically from a top edge of the imaginary surface
340, an artificial tooth side edge. In the presentinvention,
both may be referred to as 'imaginary vertical lines’.
[0057] Specifically, the base surface 330 extends ob-
liquely with an inclination angle of 2 to 7° with respect to
the imaginary vertical line, and the imaginary surface 340
extends obliquely with an inclination angle of 7 to 12°
with respect to the imaginary vertical line. In this case, it
is more preferable an inclination angle of the imaginary
surface 340 is larger than that of the base surface 330.
[0058] As such, the inclination angles of the base sur-
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face 330 and the imaginary surface 340 may be varied
according to a height dimension of the upper coupling
portion 110 and a height dimension inserted into the ar-
tificial tooth 20. The inclination angle of each of the base
surface 330 and the imaginary surface 340 described
above was obtained empirically as a result of experi-
ments with trial and error. The experiments have been
performed when a heigh dimension of the upper coupling
portion 110 that is inserted into the artificial tooth 20 is
1.5 t0 3.9 mm, and a height dimension of the upper cou-
pling portion 110 is 2 to 6 mm.

[0059] In particular, since the inclination angle of the
imaginary surface 340, which is a portion in direct contact
with the artificial tooth 20, is formed to be greater than
the inclination angle of the base surface 330, the move-
ment of the artificial tooth 20 can be weakened and the
coupling state between the artificial tooth 20 and the up-
per coupling portion 110 can be more stably maintained.
[0060] Additionally, the inclination angle of the base
surface 330 and the number of adjustment grooves 300
on the base surface 330 may be differentially selected
according to the height dimension of the upper coupling
portion 110 that is inserted into the artificial tooth 20.
[0061] In other words, since the lower the height di-
mension of the upper coupling portion 110 inserted into
the artificial tooth 20, the lower the coupling force with
the artificial tooth 20, the inclination angle of the base
surface 330 may be increased by adding a compensation
angle of 2 to 5° for example, or the number of adjustment
grooves 300 may be furtherincreased by adding approx-
imately 2 to 3. Inthis case, if the number of the adjustment
grooves 300 increases in addition to the inclined structure
described above, it can be understood that the number
of the adjustment grooves 300 can increase a minute
area of the upper coupling portion 110 in which the di-
ameter thereof becomes smaller than that of the remain-
ing area of the upper coupling portion 110.

[0062] Furthermore, the inclination angle of the base
surface 330 may be corrected through Equation 1 below.

Equation 1.
6 = 0o (1 + tanh(>—=-))

[0063] Here, #denotes a corrected inclination angle of
the base surface (°), g, denotes aninitial inclination angle
of the base surface (°), a denotes an adjustment value,
d, denotes a height dimension of a portion that is inserted
into the artificial tooth in the upper coupling portion (mm),
and d, denotes the total height dimension of the upper
coupling portion (mm).

[0064] Equation 1 is for deriving a final corrected incli-
nation angle of the base surface 330 according to a re-
lationship between the overall height of the upper cou-
pling portion 110 and the height of the portion inserted
into the artificial tooth 20 in the upper coupling portion
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110, by correcting an initial inclination angle of the base
surface 330 by adding a compensated inclination angle.
Atthis time, the initial inclination angle of the base surface
330 means an angle of 2 to 7° with respect to the imag-
inary vertical line as described above. Since this is an
angle before correction, it may be initially set to 3 to 6°
and the final inclination angle after correction may be set
to have an angle of 2 to 7°.

[0065] The basic principle for Equation 1 can be ex-
plained as below. The d, has a larger value than d,, and
the smaller the difference between them, the weaker the
coupling force of the artificial teeth 20. Therefore, in order
to prevent the coupling force from being weakened, the
base surface is setto have the increased inclination angle
330 and converges to a certain level of an angle so as
not to weaken the coupling force by unnecessarily large
inclination angle. That is, if the inclination angle and the
reciprocal of the difference value between d, and d, are
linearly proportional, the inclination angle becomes un-
necessarily large, which can rather weaken the coupling
force due to aninclination difference of the upper coupling
portion 110 in a vertical direction. In this equation, a
hypertangent tanh, which has a value less than 1 regard-
less of high or low values, is introduced to supplement
and adjust the inclination angle and to be corrected to
converge to a specific angle.

[0066] In this case, the adjustment value a may be set
to a numerical value previously assigned to each section
that is classified by the difference value between d, and
d;. In particular, forexample, in the hypertangent tanh(x),
when the value of x is 3 or more, it almost converges to
1, soitis preferable to adjust the adjustment value in the
range of 0.5 to 2 so that the value of x is at the level of
0.5to0 2.

[0067] As an example for Equation 1, it is assumed
that the initial inclination angle of the base surface 330
is 4 °, the total height of the upper coupling portion 110
is 4 mm, the portion inserted into the artificial tooth 20 in
the upper coupling portion 110 is 2 mm, and the adjust-
ment value is 2. In this case, the corrected inclination
angle of the base surface 330 according to Equation 1
is as follows.

4 (1 + tanh(-2)) = 4.762

[0068] As another example for Equation 1, it is as-
sumed that other variables are the same as above, and
the portion inserted into the artificial tooth 20 in the upper
coupling portion 110 is 3 mm. In this case, the corrected
inclination angle of the base surface 330 according to
Equation 1 is as follows.

4 (1 + tanh(-3)) = 4.964
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[0069] That is, even if the height difference between
the upper coupling portion 110 and the portion inserted
into the artificial tooth 20 in the upper coupling portion
110 is small, the compensation value can be adjusted to
converge to less than 1 without increasing the inclination
angle to be proportional to the reciprocal of the difference
value. Accordingly, itis possible to effectively prevent the
problem that the coupling force between the upper cou-
pling portion 110 and the artificial tooth 20 is rather in-
hibited due to a high inclination angle of the base surface
330.

[0070] FIG. 6 is a conceptual drawing illustrating a
modified embodiment in which the adjustment groove
has directivity toward a fixture.

[0071] Referring to FIG. 6, among edges of the bottom
surface 320, an inner edge in contact with the base sur-
face 330 may be shorter than an outer edge in contact
with the imaginary surface 340. This structure may be
more useful when the base surface 330 and the imagi-
nary surface 340 have an inclination angle as described
above, especially when the base surface 330 of the ad-
justment groove 300 has an inclination angle of 2 to 7°
and the imaginary surface 340 has an inclination angle
of 7 to 12°, which is greater than that of the base surface
330.

[0072] Accordingto this structure, the side surface 310
extends to be naturally inclined toward the base surface
330 as it goes from the upper surface of the upper cou-
pling portion 110, the surface facing the artificial tooth
20, to the lower surface of the upper coupling portion
110, the surface facing the fixture 301, based on the im-
plant 1 mounted on the mandible. Accordingly, the side
surfaces 310 of the adjustment groove 300 are formed
to be mutually apart from the inside to the outside. That
is, the lower portion of the adjustment groove 300, which
is in afixture side, has a shape expanded from the inside
to the outside.

[0073] According to the shape of the adjustment
groove 300, the vector of force according to movement
of the artificial tooth 20, which consist of magnitude and
direction of the force, may naturally move to the lower
portion of the adjustment groove 30, a fixture side by
outwardly expanding the lower portion of the adjustment
groove 300 in a state that the base surface 330 and the
imaginary surface 340 have inclination. As a result, by
guiding the external force of the artificial tooth 20 de-
scribed above toward the direction of the fixture 30, it is
possible to reasonably reduce lifting or movement of the
artificial tooth 20 in an opposite direction to the fixture 30.
[0074] Furthermore, the base surface 330 and the im-
aginary surface 340 have a tapered shape in which
widths thereof are narrowed as they go from the upper
surface of the upper coupling portion 110 to the lower
surface of the upper coupling portion 110 based on the
implant mounted on the mandible, and the bottom sur-
face 320 may have an upwardly inclined shape as it goes
from an inner edge in contact with the base surface 330
to an outer edge in contact with the imaginary surface
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340. That is, the bottom surface 320 is inclined so that
the height of the imaginary surface 340 decreases. As
describe above, this structure may also be more useful
when the base surface 330 and the imaginary surface
340 have an inclination angle as described above, espe-
cially when the base surface 330 of the adjustment
groove 300 has an inclination angle of 2 to 7° and the
imaginary surface 340 has an inclination angle of 7 to
12°, which is greater than that of the base surface 330.
[0075] Inother words, in the implant 1 mounted on the
mandible, when the base surface 330 and the imaginary
surface 340 are viewed from the front, since the upper
portion thereof is wide and the lower portion is narrow,
the external force can be naturally guided downward of
the adjustment groove 300. In addition, since the bottom
surface 320 also has a shape with an upward inclination
from the inside to the outside, and induces the external
force introduced through the lower portion of the adjust-
ment groove 300 to the inside of the lower portion of the
adjustment groove 300, the external force can be more
reliably guided toward the direction of the fixture 30.
Therefore, it is possible to prevent the problem of the
artificial tooth 20 from moving or lifting toward in a direc-
tion to escape from the abutment 100.

[0076] Accordingly, the structure described above can
efficiently distribute the external force by naturally guiding
the external force or the movement of the artificial tooth
20 in the direction of the fixture 30 and can prevent the
artificial tooth 20 from being deviated to the outside due
to the fixture directivity of the external force.

[0077] As described above, although the configuration
and mechanism of the implant abutment capable of sta-
bly adjusting the vertical dimension of occlusion accord-
ing to the present invention has been expressed with
examples in the above description and accompanying
drawings, the spirit of the present invention is not limited
to the above description and drawings. Accordingly, var-
ious changes and modifications are possible without de-
parting from the technical spirit of the present invention.

Claims

1. Animplantabutment capable of stably adjusting ver-
tical dimension of occlusion, the implant abutment
comprising:

an upper coupling portion that is an upper por-
tion coupled to an artificial tooth;

a lower coupling portion that is a lower portion
coupled to a fixture;

an exposed portion that is a portion exposed to
the outside between the upper coupling portion
and the lower coupling portion, and

an adjustment groove that is formed on an outer
circumferential surface of the upper coupling
portion and inwardly recessed in the upper cou-
pling portion,



15 EP 4 074 281 A1 16

wherein the adjustment groove includes: two
side surfaces; a bottom surface connecting low-
er ends of the two side surfaces; a base surface
that is in contact with inner sides of the two side
surfaces and positioned opposite to an entrance
portion of the adjustment groove, and an imag-
inary surface positioned at the entrance portion
of the adjustment groove,

wherein among four edges of the side surface,
a top edge thereof is formed to be shorter than
a bottom edge thereof, and the base surface ex-
tends to be inclined toward the imaginary sur-
face as the base surface goes in a direction from
asurface of the upper coupling portion thatfaces
the artificial tooth to a surface of the upper cou-
pling portion that faces the fixture.

The implant abutment of claim 1, wherein the adjust-
ment groove is formed in a radial shape at a prede-
termined interval on the outer circumferential surface
of the upper coupling portion.

The implant abutment of claim 1, wherein the adjust-
ment groove has a height extended from a surface
of the upper coupling portion that faces the artificial
tooth to a surface of the upper coupling portion that
faces the fixture.

The implant abutment of claim 1, wherein the adjust-
ment groove is formed with a portion of an upper
surface of the upper coupling portion to be opened.

The implant abutment of claim 1, wherein the imag-
inary surface extends to be outwardly inclined as the
imaginary surface goes in a direction from a surface
of the upper coupling portion that faces the artificial
tooth to a surface of the upper coupling portion that
faces the fixture.

The implant abutment of claim 5, wherein the base
surface obliquely extends with an inclination angle
of 2 to 7° with respect to an imaginary vertical line
extending vertically from an edge of the base surface
positioned close to the artificial tooth, and the imag-
inary surface obliquely extends with an inclination
angle of 7 to 12° with respect to an imaginary vertical
line extending vertically from an edge of the base
surface positioned close to the artificial tooth,
wherein the inclination angle of the imaginary sur-
face is larger than that of the base surface.

The implant abutment of claim 1, wherein an incli-
nation angle of the base surface with respect to an
imaginary vertical line extending vertically from an
edge of the base surface positioned close to the ar-
tificial tooth and the number of adjustment groove
are differentially selected according to a height di-
mension of the upper coupling portion thatis inserted
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into the artificial tooth.

The implant abutment of claim 7, wherein the incli-
nation angle of the base surface is obtained by the
following equation 1:

0 = 6 (1 + tanh(3—=)),

wherein 6 denotes a corrected inclination angle of
the base surface (°), 6, denotes an initial inclination
angle of the base surface (°), a denotes an adjust-
ment value, d denotes a height dimension of a por-
tionthatis inserted into the artificial tooth in the upper
coupling portion (mm), and d, denotes the total
height dimension of the upper coupling portion (mm).

Animplant abutment capable of stably adjusting ver-
tical dimension of occlusion, the implant abutment
comprising:

an upper coupling portion that is an upper por-
tion coupled to an artificial tooth;

a lower coupling portion that is a lower portion
coupled to a fixture;

an exposed portion that is a portion exposed to
the outside between the upper coupling portion
and the lower coupling portion, and

an adjustment groove that is formed on an outer
circumferential surface of the upper coupling
portion and inwardly recessed in the upper cou-
pling portion,

wherein the adjustment groove includes: two
side surfaces; a bottom surface connecting low-
er ends of the two side surfaces; a base surface
that is in contact with inner sides of the two side
surfaces and positioned opposite to an entrance
portion of the adjustment groove, and an imag-
inary surface positioned at the entrance portion
of the adjustment groove,

wherein the bottom surface is formed in such a
way that an inner edge of the bottom surface in
contact with the base surface is shorter than an
outer edge of the bottom surface in contact with
theimaginary surface, and thus, the side surface
extends to be naturally inclined toward the base
surface as the side surface goes in a direction
from a surface of the upper coupling portion that
faces the artificial tooth to a surface of the upper
coupling portion that faces the fixture.

10. Animplantabutment capable of stably adjusting ver-

tical dimension of occlusion, the implant abutment
comprising:

an upper coupling portion that is an upper por-
tion coupled to an artificial tooth;
a lower coupling portion that is a lower portion
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coupled to a fixture;

an exposed portion that is a portion exposed to
the outside between the upper coupling portion
and the lower coupling portion, and

an adjustment groove that is formed on an outer
circumferential surface of the upper coupling
portion and inwardly recessed in the upper cou-
pling portion,

wherein the adjustment groove includes: two
side surfaces; a bottom surface connecting low-
er ends of the two side surfaces; a base surface
that is in contact with inner sides of the two side
surfaces and positioned opposite to an entrance
portion of the adjustment groove, and an imag-
inary surface positioned at the entrance portion
of the adjustment groove,

wherein each of the base surface and the imag-
inary surface has a tapered shape in which a
width thereof is narrowed as each of the base
surface and the imaginary surface goes in a di-
rection from a surface of the upper coupling por-
tion that faces the artificial tooth to a surface of
the upper coupling portion that faces the fixture,
and the bottom surface extends to be upwardly
inclined as the bottom surface goes from an in-
ner edge in contact with the base surface to an
outer edge in contact with the imaginary surface
so that a height of the imaginary surface de-
creases.
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[Fig. 1]
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[Fig. 3]
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[Fig. 4]

14



EP 4 074 281 A1

[Fig. 5]
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[Fig. 6]
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